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Abstract 
The red ginger (Zingiber officinale. Rosc.) is an annual herbaceous plant of high economic value, with a harvest of 10-12 months. 
The export demand of red ginger rhizome has increased up to 20-22 % for the last five years and it has not been able to be 
sufficed by the red ginger producers in Indonesia. This situation happens because of the very limited amount of red ginger 
production area, a still very conventional method of red ginger cultivation and the low quantity of organic substances in the soil. 
Other than that the use of expensive inorganic fertilizers often increases the production cost of red ginger, besides from being 
unsafe to both the environment and also the health of humans. Various technological breakthrough innovations have been done in 
order to meet the needs of red ginger export, one of which is the use of the polybag cultivation system which utilizes the organic 
waste as a media composition. The combination of organic substances with the application of liquid organic fertilizers was 
expected to increase and improve the growth and yield of red ginger rhizome. The research was conducted at Agrotechnopark 
experimental field Jember University from January 2013 until June 2014. The aim of field experiment was to find out the effect 
of media compositions and organic fertilizer concentrations on growth and yield of red ginger rhizome (Zingiber officinale. 
Rosc.). The field experiment factorials (3x4) used in randomized block designs with three replications. The first factor is the 
media compositions ( bokashi : charcoal husk : coco peat) consisting of  three levels : M1 (40% : 30% : 30%) , M2 (50% :25% : 
25% ), and M3 ( 60% : 20% : 20% ) and the second factor being the organic fertilizer concentration consisting of  four levels:  P1 
(0 cc/l),  P2(1.5 cc/l), P3 (3 cc/l), and P3 (4.5 cc/l). The results of this study concluded that a single factor of various composition 
media (M) was not significantly influence on all the parameters of growth and yield of red ginger rhizome. The single factor of 
concentrations of liquid organic fertilizer (P) and the interaction of two factors treatments (MP) was significantly influence on all 
parameters of the growth and yield of red ginger rhizome. The combination of treatments (M3P3) gave the best response to all 
parameters: plant height (58.8 cm), number of leaves (25.2), number of buds (35.6), rhizome fresh weight per plant (2329.64 g), 
total biomass (258.14 g), zingeron level (1.88 %) and oleoresin level  (1.57 %). 
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1. Introduction 
Red ginger (Zingiber officinale Rosc.) is one of the family Zingiberaceae that pertained in medicinal plants, plant 
clumps of artificial stem, generally harvested in the range of 8-12 months. Red ginger rhizome has high economic 
value because it is used in various aspects of life, customs, beliefs, medicine and commodities  trading. Development 
prospect of ginger in Indonesia is quite clear, especially to meet the needs of industrial exports, traditional medicine, 
food industry-beverages, seasoning cook, source essential oil and oleoresin (Agency for Agricultural R & D, 2011).  
The high market demand for Red ginger rhizome annually to date has yet to be met by manufacturers of ginger in 
Indonesia. The condition occurs due to the limited central,  farmland cultivation system red ginger, which is still a 
conventional and low organic matter in the soil, as well as the use of expensive inorganic fertilizers often increase 
the cost of production of the plant the ginger and unsafe for the environment or health. In addition a willingness to 
want to live healthy and back to nature to the current society turned out to raise awareness to consume agricultural 
products are healthy and pesticide-free, including ginger organic products including petrol. In connection with this 
need to put up an organic ginger cultivation of technological innovation to support the production of ginger organic, 
powerful and high quality. One of the technological innovations that have been prepared are cultivated through 
planting media innovation by utilizing organic wastes, so that is expected to accelerate the process of cell division or 
network and effect on plant growth and development process for the better (Soeparjono, 2011). 
 Organic media is most of the components are derived from living organisms such as parts of plants for example, 
sawdust, charcoal, charcoal wood husk, coir dust, a stem fern, and others (Silvina & Syafrinal, 2008). The use of 
organic materials as a media for planting is far superior compared to inorganic materials because organic matter is 
able to provide nutrient elements for plants, one of which is a bokashi.  The bokashi compost is produced from the 
fermentation process or brewing of organic materials with technology EM4 (Effective Microorganism 4). Coconut 
fibers or coco peat is an organic material that alternatives can be used as a medium for planting. Excess coir as 
growing medium more because its characteristics are able to bind and retain water with strong, according to area, 
and contains the essential nutrient elements, such as calcium (Ca), magnesium (Mg), potassium (K), sodium (N), and 
phosphorus (P). Husk charcoal is the result of imperfect combustion of rice husk (paddy leather) with black color. 
Black on charcoal chaff due to the combustion of the absorbance against high heat so that raise the temperature and 
speed up germination. In addition, husk also has carbon content fuels (C) high so as to make this into a planting 
medium conducive. Therefore, one of the efforts that can be made to produce a wholesome pesticide-free ginger at 
the same time meet the needs of the community and the export is conducting research related to the cultivation 
techniques of ginger plant improvements, namely the utilization of organic waste is used as a medium for planting.  
 Organic fertilizer raw material resources available with a big number of which are in the form of waste, 
both household waste, restaurants, farm markets, farms and other types of organic waste. The organic waste can not 
only be made into compost or solid fertilizers. Organic waste can also be made of liquid fertilizer organic have many 
benefits  also can be activator for composting (Nasaruddin & Rosmawati, 2011) 
 The organic liquid fertilizer is prepared from raw materials such as animal manure, compost, waste natural, 
plant hormones and materials processed other natural. The benefits of liquid organic fertilizer which are provide 
nutrients for plants, improve soil structure, pressing harmful bacteria in the soil, continuous use of the land will 
improve the physical, chemical and biological soil, safe for the environment. Liquid organic fertilizer use must pay 
attention to a given concentration in plants. The application of organic liquid fertilizer through the leaves can 
increase the growth and yield was better than fertilizer through the soil. The application higher concentration of 
organic liquid fertilizer is given the nutrients absorbed by plants are also increasingly making an impact on growth is 
getting better  (Rukmana, 1993). The results of research from Nugrahini & Tutik (2013) states, that the provision of 
a concentration liquid organic fertilizer 3 ml/l can produce longer shoots, greater number of leaves, shoots a larger 
diameter, number of segments more and longer roots in comparison with treatment without liquid organic fertilizer 
© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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less than 2 ml/l were done on cuttings vanilla plants. This research aims to know the response of growth and yield of 
red ginger rhizome on various combinations of organic media composition and application of organic fertilizer 
concentration 
2. Methods 
The research carried out in an experimental Agrotechnopark, Jember Uniiversity from January 2013 until June 
2014 were meant to know the influence of composition media and concentration of organic fertilizer on growth as 
well as the yield of red ginger rhizome. The field experiment factorials (3×4) used in randomized block designs with 
three replications. The first factor is the media compositions (bokashi : charcoal husk : coco peat) consisting of  
three levels : M1 (40% : 30% : 30%) , M2 (50% :25% : 25% ), and M3 ( 60% : 20% : 20% ) and the second factor 
being the organic fertilizer concentration consisting of  four levels:  P1 (0 cc/l),  P2(1.5 cc/l), P3 (3 cc/l), and P4 (4.5 
cc/l). The materials used are red ginger, bokhasi, husks, coconut fiber, charcoal, media dry land, polybag is ± 10 kg. 
The parameters observed in this experiment consists of plant high (cm), number of leaves, number of buds, rhizome 
fresh weight per plant (g), biomass (g) and zingeron levels (%), oleoresin levels (%). Data from each observation 
parameters analyzed the diversity (Anova) and middle grades test with the Duncan test. 
3. Results and Discussion 
The results in a general analysis of the diversity of all the parameters have been observed data were presented in 
Table 1.  
Table 1. Summary of Central Square Value. from a Single Factor and the Interaction of these Two Factors on  Parameters of Growth and Yield of 
Red Ginger Rhizome 
    Parameters     
Treatments 1 2 3 4 5 6 7 
 
Replication 
Media (M ) 
Fertilizer (P) 
Interactions  (MP) 
Error 
 
23.1 ns 
20.6 ns 
41.4 * 
55.5 * 
14.5 
 
33.2 ns 
24.2 ns 
38.1 * 
32.2 * 
11.1 
 
64.2 ns 
44.8 ns 
77.6 * 
58.5 * 
21.3 
 
112.3 ns 
669.5 ns 
772.2 ** 
832.7 ** 
 218.7 
 
  57.9 ns 
241.6 ns 
359.1 * 
413.5 * 
  72.14 
 
1.1 ns 
1.2 ns 
1.5 * 
1.7 * 
0.42 
 
1.1 ns 
0.8 ns 
1.7 * 
1.9 * 
0.55. 
Description:  
1. The plant Height (cm)  
2. The number of leaves  
3. The number of buds  
4. The rhizome fresh weight per plant (g) 
5. Biomass (g) 
6. The levels of zingeron (percent).  
7. The levels of oleoresin (%). 
 (*) = Significant, (**) = Very Significant, (ns) = Non Significant
Data from statistical analysis of variants (Table.1) indicated that a single factor of various composition  media 
(M) showed was not significantly influence on  all the parameters of growth and yield of red ginger rhizome. The 
single factor of concentrations of liquid organic fertilizer (P) and the interaction of two factors treatments (MP) 
showed that significantly influence on all parameters of the growth and yield of red ginger rhizome.  
Data analysis middle test value for the combined treatment on the growth and yield of red ginger  rhizome  were 
presented on Table 2. 
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Table 2. Duncan Test Summary of the Interaction Two Factors Treatments in all Parameters of Growth and Yield of the Red Ginger Rhizome 
.                    Parameters     
Treatment 1 2 3 4 5 6 7 
M1P1 
M1P2 
M1P3 
M1P4 
 
M2P1 
M2P2 
M2P3 
M2P4 
 
M3P1 
M3P2 
M3P3 
M3P4 
  47.3 a 
  48.2 a 
  52.8 b 
  46.2 a 
  
 47.2 a 
 48.6 a 
 54.7 b 
 48.7 a 
 
50.3 a 
47.1 a 
58.8 b 
48.1 a 
18.2  a 
17.3  a 
20.6  b 
17.7  a 
 
18.8 a 
17.9 a 
23.3 b 
17.4 a 
 
22.2 b 
20.7 b 
25.2 c 
18.1 a 
 
25.5 b 
26.7 b 
33.5 c 
34.5 c 
 
27.6 b 
30.6 c 
27.5 b 
26.8 b   
 
26.5 b 
27.7 b 
35.6 c 
30.5 c 
1238.62 a 
1349.36 b 
2167.41 c 
1330.44 b 
 
1074.24 a 
1067.58 a 
2124.37 b 
1415.16 a 
 
1237.15 a 
1211.27 a 
2329.64 c 
1247.65 a 
112.17 a 
121.23 a 
211.28 b 
125.13 a   
 
101.24 a 
104.11 a 
242.18 b 
134.73 a 
 
118.19 a 
128.37 a 
258.14 b 
132.66 a 
1.23 b 
1.14 b 
1.17 b 
1.08 b 
 
0.63 a 
0.51 a 
0.98 a 
0.51 a 
 
0.72 a 
0.89 a 
1.88 c 
0.71 a 
0.82 a 
0.73 a 
1.27 b 
0.83 a 
 
0.52 a 
0.51 a 
1.48 b 
0.46 a 
 
0.66 a 
0.69 a 
1.57 c 
0.54 a 
The numbers in the same column followed by the same of letter individual shows different unreal with the 
confidence level on the DMRT test 5% 
Description:  
1. The plant Height (cm)  
2. The number of leaves  
3. The number of buds  
4. The rhizome fresh weight per plant (g) 
5. Biomass (g) 
6. The levels of zingeron (%).  
7. The levels of oleoresin (%). 
The interaction of two factors treatments (MP) showed that significantly different on plant height, number of 
leave, number of buds, rhizome fresh weight, biomass, zingeron level and oleorisin level. The combinations two 
factors treatment M1P3, M2P3 and M3P3 have better response to all parameters of growth and yield red ginger 
rizhome to compare with the other combinations treatment. 
Interaction between liquid organic fertilizer concentrations of 4.5 cc/l and organic media compositions of ( 
bokashi 60 % : charcoal husk 20 % : coco peat 20 %) showed that very significant effect and having highest value 
for each parameter   plant height (58.8 cm), number of leaves (25.2), number of buds (35.6), rhizome fresh weight 
per plant (2329.64 g), total biomass (258.14 g), zingeron level (1.88 %) and oleoresin level  (1.57 %). 
Media composition at various percentage became a very important impact the growth and yield of red ginger, 
because organic media as a source of nutrient for the plant is able to provide the best response against the growth of 
the rhizome of the ginger plant. The plant will need nutrient elements and hormones of the plants vary according to 
the level of growth. In addition the nutrients the plant becomes a very important factor to support the continuity of 
the process of plant metabolism so that growth and development are getting better.   
Sutanto (2002), said that in general organic fertilizers contain macro nutrients N, P, K is low, but contains 
sufficient quantities of micro nutrient indispensable plant growth. Bokashi which is the organic wastes from the rest 
of the plant or animal waste are able to fullfill the needs of macro and micro nutrient for the plant red ginger. In 
addition to the influence of environment is suspected can also affect the absorption of organic nutrients given on 
plants. The addition of organic wastes can increase the content of nutrient elements in the soil, so that it can be used 
for plant growth. These circumstances other than because additional nutrient elements from waste organic fertilizer 
454   Sigit Soeparjono /  Agriculture and Agricultural Science Procedia  9 ( 2016 )  450 – 455 
effect on improvement of physical properties of the soil. Plants cultivated ginger shows an optimum growth 
response when given appropriate nutrients so that it can be absorbed by the plants. Need enough nutrient elements, it 
is very important for the growth and development of plant ginger. Nitrogen nutrient elements required by plants that 
primarily vegetables because the desired result of this plant is a stem and leaves are organs that are the result of 
vegetative growth. Nutrient elements nitrogen is the dominant factor for the formation of vegetative organs such as 
leaves.  
 Plants that lack elements of nitrogen will experience chlorosis, resulting in insufficient light and arrests will 
affect plant photosynthesis (Barclay, 1998). In this study the source of nitrogen in the organic waste gained from the 
alleged awarding of organic wastes can contribute nitrogen in amounts sufficient to increase the height of plants, 
number of leaves,. The number of shoots or red ginger rhizome biomass on tested. The fresh weight of the red 
ginger hizome is the net result of ginger plants and is the result of plant metabolism ginger during growth. The 
process of formation of the rhizome is closely connected with the translocation of carbohydrates to the place of 
storage, because during the growth of the rhizome cell division and enlargement occur that require the carbohydrates 
as an energy source and partly hoarded food in the form of reserves in the rhizome.  
According Novizan (2005) states that the availability of nutrients can be absorbed by plants is one of the factors 
that may affect the level of plant growth and development. Calcium (Ca) is very necessary element to stimulate 
normal cell division and activate the enzyme system particular, to form new cells in the vegetative phase, while 
Boron plants need to process the growing cell differentiation.  According Gomies et al. (2012) states that in fresh 
weight parameters interest in the treatment of liquid organic fertilizer. The fresh weight ginger rhizome can caused 
by several factors, environmental factors and nutrient availability, because at the beginning of the planting of rainfall 
in the study sites is quite high resulting in the leaching process. 
Gardner et al. (1991) states that internal factors stimulating growth are in control of plant genetics, but the 
elements of climate, soil, and biology such as pests, diseases and weeds as well as the competition, good 
competition on environment. According to Ratna (2002), when the nutrient is available in a balanced state increase 
vegetative growth and plant dry weight , but if the state of nutrients in adverse conditions or high produces a low dry 
weight. Sumarsono (2007), suggests that the dry weight reflects the accumulation of organic compounds 
successfully plant synthesized from inorganic compounds ( water, CO2 and nutrients) through photosynthesis . 
The leaf is a plant organ that plays an important role in the process of photosynthesis and absorption as well as 
effective in quickly making CO2 for photosynthesis. Results of photosynthesis can be used for the establishment of 
the Rhizome (Gardner et al, 1991). The sunlight received by the leaves for photosynthesis would also affect the 
production of ginger. Ginger wants lots of sunshine during growth forming clumps, then with a very appropriate 
with the ginger plant will be able to produce a maximum of Rhizome.  Sutanto (2002), stated that in general organic 
fertilizers contain Macro nutrients N, P, K is low, but contains sufficient quantities of micro nutrient indispensable 
plant growth. Rainfall is high at the time of deployment organic fertilizer is done cause fertilizer given leached by 
rain water and evaporate before it absorbed by vegetation. 
4. Conclusion 
The results of this study concluded that the single factors of organic fertilizer concentrations and also the 
interaction of two treatment factors greatly affected the parameters of growth and yield of red ginger rhizome. The 
single factors of media compositions was not significantly affected to all parameters. The combination of treatments 
M3P3 (bokashi 60 % : charcoal husk 20 % : coco peat 20 % with organic fertilizer concentrations 4.5 %) gave the 
best response to all parameters : plant height (58.8 cm), number of leaves (25.2), number of buds (35.6), rhizome 
fresh weight per plant (2329.64 g), total biomass (258.14 g), Zingeron level (1.88 %) and Oleoresin level  (1.57 %). 
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